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AU'Ai ^tfp«7fj3^'' A'uit; .-,.'i3i fr^fW* IkKKj l1)hf' JtKf..i(t ^^ 

tfi f^stn; at« <U<;fNi«>ti TW mttisbsane- rTH> k^S-; -ft p<lc 

puc^ Ltii. -.uuai Ct} ihi' htnaS if-f"" twflf'i" f'^n-SJi- 

^jTiiO;"- It >thrf !',ts. • pis>!j ir,iiVif: fitting Jlnit j[.-.;Vi.d. y^-, 
»r!.j jdJw^lviTLt Art?, thv' "k'ihLjj fi'C i' ifi i:!,>.e ^^ ^■i!-''" ithii j^kv 
(t;a> til- sHtdttd ii>W= liis jtiK'l f-ri<.!.'!*^ t' 'WiLvu sf»' M~>'iim;' 



Field of ; . the Lytv^Btiotv: 

tlis di^ventiOB relates fco a jaemb?^ pl^f 
afejrUj3-^U;x« ; ti5 feii3«; OBtslum Of an atexlai ajjperitiiaf^e 

5: fot^/preveftting and ^^njiecliipri 

feetweeift atj^iijtsjv of lUe hear t; a.i:0 i line^ iJSSoiftia^-etS 
atrial :^i(ii?er«jl.ag^- f5:r ::^]Ej|?sgn«|9;^ij:s: tp.::.l.:spMt^^ wt.f:i#:l 

pesaript^oa Of: j -^^^ ^alattsd Art 

hsive, vjsrious advjg^rse effect;.;* :Ori ti^ei ifteari.:, -asi^eit 
effect .certeaij^ cardia;; diseases, sucli as ai:txai 
valve disease, i s stbr;|&i ;(or ..aiJriicalsr* Cibriliation, 
11; M;^ia:l f ifcriliafciGR fc&y result m posliSisg o£ blood ir 
liiSif t: append^fge* Bloo^i" pooling Hiay also fee 

Spontaneous. jShfB bloQ^ soqiS is the atrial appf>nGiaqs, 
Klood clfftis sssS: forS ::as«a gceimiil ate tfafrsin, ijuild upon 
themselvels^ ^s^^prraphi^^tB out from the atrial ap^peac?d<^e 
into tbe- atriuift. Tfi^se blac-d clots can : then «rxtsr thw 
s^steraic paljjiptMxivxc^^ serious 
problems 11; they tii-lfrsie fxero the-: aiiclal appeneJiii^e arsd 
Jbec^^sae iis: tiss' blswc; st3/e^^JJt ejjibylize d i stall y 



~ a ~ 

Into tlie mtSi^lM -^m^y^^^^ W^^l^^ alao: occur: 

iritevaK ^afc^riwm--.!fe:ti&a:k's ij^iidiiiiit^^^^^ supply. 
SiJi<;e: blood from: fche ieCt: as^riiiin iii^ifl'^^jitirici;?!^^^:^^^^^ 

^p^ndMgpisf can "sbstirucfe blood : £;;6« it cans 4 ng 

C}iit0 tttm f;OSMi:;ii:^ ;itV:-::fci^«^ ap'per.dtzi^^s aftd to 

;i:t3:.. piirfe^sfRt .:t;hj3.Sf :fal:^Qi3!?{ S:;3.Q:fc.2s>:: once forisied, from lea-w^ing;: 

other fci-rd'di-^'ci'^^ p|it:;|f which <stm cafJs;^ hearit^ 

aict:a<:feii .^fe- §:t3fcfe!:Ki2:i5^ &:|r\;<ifc]^tH&:r -&rgan ischemia,, 

Pe^zmt S^rBm^lM rebates to the rac3usl:49& 
regions blooa- s^^ sind ulviiaately throifibvts 
Ebrmation:: in aifeh- ^^fibns, pax-ticui ar^ y in the atrtsii 
a|>f}^H#g^s; of pa^^ienfes vdth atrial fibrillation, mm 
■pmiii^^^4^X'if^,, indention relates to procedairsSS ii#Ci; 

:dgviiS#5- fp^^^ g^ffi.^ing the atrial appandtigcs iri an 
:ej^t:Sin;t^:fcii^n that prevents Jsubsequcnt formation of 
tiirbmbus. The inv^s\tloz\ zBSsxovab the appenuacie from the 
:afcKix?4iit. |5F p)^^-l^-''t^i f>ii aatJ puttii'iq loop around it t.o 
Mm « aack of v^rie atrial 4^pp4ei^ ajaa:.;i;4ea c^^^^ <>^f 
Xjsbiit tije:: x:^st of the hearx. 

2.5. Patent £,306,23'3 .relates to method for 

sU^-cfically closinq '^h« passage b&twe.en Ltjfe cttriyffi ■a:ncJ 
the a':,r.i.al appendage s-x jsevering the atfial cippendaqB-, 

Otiher'/xaetMcM yt: treatment inclwdc H-^rgically 
i'stroving the att|a:i , appen?!^ tP.: prcv;e:^>t biood Esta4i:i.t5^ 

30 i rv the, at r i SLp;p'&Ti4 ags s . 



the inventMrj: ttOTi^ies #:meiitbj?ane Ox :plu«f 
appenqi^gpg; feo : ;:f 0riEi blood ci^its and jsrs^nfeis !i)l«j.c.ii clots 

je?ii|3ii:i:J,<;v '■iJhfe^'^elttiSra .!iir|^;:-.,G:^f |pR;:;.:of 

^■fei^la'l and -^it'f laeiti^elf >:is:C5^l:ait^s' it" :!f:i:;pin feKid:; 

atriiuT.. : ;i>© .;i.ar;c<e'i: than ■fc|;;!e-::o^:t;;ittm;..'o the 

10 ;^|>crjls*^gi!>- -isri^ X^^irg;©^ t:ha,n the 

*he ost:.i-5i«t. ©f 'ltiigi- atri<s.l:' %#st5b#^sfe->:l3^iy li:::<i^t;i>0t;ir and 
then ssxpaisde^: : cQ¥e;r s^^ 

ai;fea€K :the memhrarsc over the osi.ittm. Bemforaini^ 
15 i tself is itiay be pcrous or: nssa-poj-o^is. in the case yf 
a : pproo^s^^^OT^^ 11, can bttcor.e ir»f iliratftd wit;h 

so Uss*t. it bcccmes ai... '^'limti<a^-^ structure, isftd can 
develop aj) e|idQ;i;;hf ciiabie it 
in tnm tc b^eope » non-throj^bogenic surface. There 
20 ;a:^s;'i|^il;i?^:*^:a^ £i3<l;ir^g^ the meinbrane to cox'er the 

ostiuro of the. atrial n^embrane. f h^^':;mqn|br 
■g?t^;paicikt^fc SieM.c;*i;53 iwv:& a 5pepjis for ;^p.j;'3:r;p^hl:jL;3^^ t«e 

|ie.^ filled-. ©n> sit ar' ^l^rijiigl which pass 

25 tihrough-.th^ osiii-^Bfla and extend' inro cr through -th^ 

a^:^;i::ai ..:a:»p.en!3ag«.>. jS.i;t«;Er.afc;l.V':^l:y..:c;n;. anch\C:r in t:';« wsl 1 
of th^ : :atir;J.ail a;pi>eac£a;g^ t!?ay be tethsare^i:: tjs th)& laenibranie 
.fpi^f 'bi0j;#ngr;.t]lw menfer:S^^^ ;in pia.ee- Springs may ais© 
;e>^i;^enti Vbs:weeii^: t anc-wr and the (sejEbr<M)e: to hold the 
30 jm!m:£:mm: '^W^ii^^ the ostium. Thr laemlbr^ihsi; :ffia;\f eti be 
.SQrii5st:?;jted &o ::a : i ether.> . eliii^tic tetr-Bt- or spring: and 
:iplaocii"th:rej^h:;£he sir ma.- apissridSGe wail fee ^lolditig 
the i^^nisrane against -t^^ ost^i^^m MAy pit^:^ mi chs 



atrial ot^pendiige aycti tha'- its volun;e i$ rftciivesd or 

ThrctTibinr ac-ivatca :Xbrliicgen, «r other fioIOsU'^ 
fiiicr y^a\' be piac'--'o m i.hc ar-p«ndag.;; artcr -fa? bc-n 
S c.cdled, wltb the eKproi-f^: pv:rcose of cUn-f^j.g th*.- ll-.-'.'O 
in the appexiCtS.^5$» yst preventing clot from wscapinq ib'.' 

Hart .Ow tJie; may involve a Kuccion 

apparatus to cewove :Cioi-s :thiir are already in place. 
y0 •£|^ig:;.roeaibranfe piacement r:ay require closure at ian aUrVcii 
septal idfifeet :f:i^eatc:i bv "hs piiic;cn;eivt »t tills: 
■aijjj^CftfSMS? cct;lu<i<sr cevicc- 

?viterjiai:i vft,iy :thg:: , mef«br*;i!; raay be he*ld 1.a 
tiiace by coiled spring tilli:np;the volume of the 
15 stria! appendage- The ciRiebrans ni&y 8isc- fill thtj 

ati~«l appendage itself .prey-8ii^ti,r?g : toi^ip^^ iro^ i^^j^t^siiig 
or blQo4 clots irov^- lfsa^3.nc5. 

fh:e ii!er;i?j-ari^ rtsyit may be poroua :Or,Hon 
poj"otl«:> Ifj. :.tiis GQSC oi a porous ;:^er!ii>rane, ife: c;$tj 

"iivinc" $fcruct'Jt«> and can "develop a- 
enocjuhelial /endocaraj sJ lining to cnaisie: i't in turn t<5 
becos^s. s nontnTOHibogenxc stirts^ce. It tr^ua can de^^eiap 
ar; sn<iot.hei 5 urn acid w::tJ^ time b^coi^es highly 

4$; bl&compatibJia,, 1,1 .;^ay -fee- h^p^ii'-i^ Lo revert 

thrdwiid;* f ror;: torainn :;jn ;;h<s 3x^hr:mm 0i^^^c:isi:.<: 
iwffiwdiatDJy- a:ftet::;iC3:i^cem^ «:ni3i:::>int:ii.,4^^^^ in^^^ it ■rate*. 
<^vm mAi^^^^^ :^hd©t:li€:IlM eex?erifi:p: 

The <m0^mr. -^im. ^mM^Mr-^ the a-rial. 

30 appendjigs^, -ay ^ii:,i;lJp: bl;^:^;- thft ■^ffil:^.|:ty^,tQ j>®rf<s:r^K: 

' -ti^a G-r ;:tij>re ;:p;i<«sitricsi:: e;!s:v|:St:ts |);1tict#d..a??5ir.t taJi:: tHe 
ii^vim, ^^^^1 ccr^ftfj^te^i^,: :p jiigjiai: cotK^^ circuitry 
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for dezerroiRatioii st^irGife fseatiires s^uciv ss rhychm of 
the atria or vcritrlclc*-,. JindtHer sensor; on, tlie dcviee 
^ioald measure pressure at the acMa^ atrial a^ipendage, 
:-©r ventfictiar ersd di-astol ic. p»reasur«s-. (left or rigsitl 
5 r.hrough the open mitrsti or trxcajj£jid val-^es. ?v 

suitable te^effistry s^ystein wcalxl be used to telairieter 
this impQttant eij.evf.tical aad heKX>dyn.2(frt1c information 
non-invasi vqJ. 5? outride thie pat.jefefc* Jilsoj mcJ^><>ry cqy 1^^^ 

preaeT^t on tbte. device in ordsr t«>: rpcoxd: ths 
i:n^formst:icn.. |dE /lator ;^^cof acy via ripainyif^i^p 

■a'his rievj.cc can: aiso De \;s8d: CiOije 
f^:^(tuldi2 or" connections els£whor-e in- tdi© bdd^, suba ^;ii 
In .the coItJU or b rone hop j Imomrv sy^letfis. Another 
IS; application of the device would M to saal and 

Etrengthei; talse efteurysro of the lelt ve^t-fcrlcie Ijv 

;B3FdiiC3pie;s ap^ whoreoy the itfufj^^^ane is held 

-mi: m-%}m spring or yproiff ;;m^di?:a»^^ 

:;?ii:e d^^id;® ■ua:n-;^lso iift:$d. td <jiJd(td;i;;>|d;y;- 
agi«iL^ :^ij^;;;«r^.0:?:3?rdi#.l t^^^a:^!^ ;;c>-^r t)i^v:S;;t;r;^:a:l i;^ 

uh^ v^iiki fee f dtc:nt:i^^i ;fel;bdd.;;.sd:5 ^Sm 
■::3;g afcriyjiv^ 



i£5 the hear 1 arid tftiem^i-eff: Ivhem pi^a^ for 
It iss arx:::^b;ssct "hat- invent ic:i to be abls 

It is an6l;Vi*^r object of the invention ICfr tho 
pemi>raR« to pe^ plsc^^d In 3 fslsc. iir.&u::.^m tg^. sixmq%^f:'-' 
yiis defect, ana "o avoid surgsry. 

It is an object cf tfc« itwentioa to ££^au?;e- 
l^ie re^f.lon of siialic blood^ ia the atxi:&l aj3pTO*?ia^^s^^ 
iieiasc ; t;he tnromi,>o.gan:icity c>r the attiujs. 

IC is an object. of the invention ic pxeveiit 
Jjlpfed :s:i9ts froKi torndijisg: In cl^e atrial appen<ia<^e?> > 

It is a;f oB^CvtS: :0 t^ic: invent Icn t:j teploss 
the ostium of tb* atrial appcfiidag& with a non- 
^thrOGboqsuic, Jbioc(>sTOA::;ib:l^ sxx^fm^^ itfe^t pr<s:u:ents .fe-iooti 

It. is an c^^ect of the. iriYeDti.yn to prcv,i:de 'a 
;|>Qroas; tcexabrane surface which becomes iihe-i^: Witli 
: en.'iilxstiib.aiiai o/- ^naocartiiai cells.. 

X^:- Is an objec: of the' inv;^rttl<>n .iecs. is^^^^^ 
the c trial appendage from tho etrxo4v:propiir-'aii;^ pyipiif 
conirnurtieatio!! rhroiigh wliich tlsroaibuS t:p:U.ly 

Tt: i s an: 3b.:ec-: Qi M©;. itoriviriri. ^tc>^ 
2S' invaaivcJ.;/ pr.e'eenfe^bic.ed- :i:i.Qts. Mx>dm:Wi^ tl)« 
atrial gf^psmages ase^pfesg^xli^^ejrcf^ 

.ft; is ^>anv:cib-i:«j;c:r:.:--.o-i;' :the.i. i:riveKt.X:or) ■:to...ji3fd^ic:>!5 :<i 
.Cifitar »«;:twesi3a atriu:-;- anii :e ferial :.af^p<ihd40e t:«: 

3^;: .:.:;t..: 1.5 -^J-iiijet; tJ~-e i;iiv^ei;bvfm-..to tiiii :t^jri(>:: 

tsa*iX}0; Sh^S.::atJ::Ji^.i.::^^pp^;n^iaQtri 



■m Urm- ©|-"fefee- iii|/fesal5&ia::. Id ;3ps:rc5«,iaey,, a:; 

;S stKial: aj^&n^a^ timt k^. caimiiMd MX^ cells ai.ct 
provide feigb jy feic^ suri^aee i^icliitaijtsi^ fouS 

m 9^':^^ ^mml^^p'^ n 'm^ 

,It. mMtt of the j.«vent;i.:On fed mm: W^' 

ig: tel©0£i limM of the atrial appiindage Br ■ tbo::;j3fife:afe^^^ 

It is a/5 ofogecfe: of the inveutioa to liijgiist; a: 
substance into th« sealed appondaga to ablate f^^' 
myocar-aial cells of tihe:: appenda<xfc , in ereier co iiinifc 
Sfe<?:.::|?^r02?a^g,tion of atrial f ibriliar iofu 

It ts an object of the invention to en&ura 
tao TOembrane Is c<^t.m:i:^<jiy^^!r&x;: t^^ .Qstfum. ot, t:h:ti atrial 

:;? 5> I t is an obi Set b£ tJ^^ invcjtt tiozi: to 

accnratsiy place: the M^e&ix-m^ Xh& &S:t,i\m of T-he 
afcrial appendage . 

OtSer:^ «i^je£:t&, adyantagoe and novel f-eetnres 
of: the present In^ifitiGri; mM J^cam: mpar^nt trout the 

30 following ti«ta±li?!i. ■(fe;&c.i:;±i5a;5in^^^ i"i^«;*tr3:"on^^^ 
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FlQ. ; IS '1 partial c^ross s&Qtionai view of, a 
vheairt showing a catheter ^^^!:6irir^g, the left at,E-J.al 
appendage tx?nri.g a: retrograde procedure frGm tJie aorta. 

FliJ,. 2 is a partial c;roi3s sectional vlfj-Bf of a 
S heart showintj a catheter enreriric the left atrial 

appendage using a trsfis^ipral proqedpra frotii t Eettiyral 

FXS, 3 is a par-uial cross ^^ct.i^os.&l view |i 
heart shtawitig a catheter exj"ering the right axrisJ 
i::C appendage- tmm tm^. WW^:^^ pt <ipiv?CJri4j,ly:, froffi 

FIG 4 ;s a partial crO:Ss sectional. V:lfiW';:of':f 
;:porti:oh a h^^art s|«?v^ing,-^J^ ati::iiiKi..:a:M i^: 'sis.s&da:^^^^^ 
.atrial appendage. 
15 FIG, 5 is y c-artiai crosl ^^lifeieisiaa:. '!^i«#;::b:*. a 

portion of d heart showing';-. >ari Jit;;r:iyItt^W^a: its ivSsSdcjttt^d 
atrial ap|?endaqo with a pnirous mGmfeifate:. havl f lexible 
^wire prongs wi:t:fi a^tr^a^affiafcii^; bi;.li>s to- hdici IfeWlaesa&ssthe 
in piace -3Bxi el<jC:trotiic;3 built into ^h.e. nitfmbrane, 

^itJ:^: ;$ i^s^; steto- ta-J'S^iG^: ■■^■■with iiihe 
atrw^RvatxiS :33«|ls:e rR^mvsjd. stj; »t f lex ible wir^: 

^mmm: m^-m mm ^spm^^r-mM^m^ -m: 

a<ided ts5; tifc^r' mmmm'. 
m ' mM'. ^ -i;^:-^:- g^t^^i-^J ^^^^^ '&uct.iQn&.l view o£ o 



atrial appends g^: wi:-:li : 8: :|iOc:o^2S.. merArane having a la^<}& 
expandable stent to MM Ehe :»;3iforafte in place* 

riS. 10 is a pArtial. croJ>:5 sectional ^1<3W of 
a portion of s hear::: shfe^vina an atrium ^tid its 
5 aasociatsd ateid),; appendage );aving an anchor ar.cl a 
li^th&r so -hoM^^t^^ ffiBSibrsne in piace. 

Tife, -.] ii> A sertial cross s&ctiojml \>l<i\-i di'; 
a poTtion of a heart showing an atrimo Its: 
associated atri&i ^ppstidage having, an anchor m>^ a 
i;0 spxin;? to held the juemtjrene: in piaGev: a ;c:e3^.t earing: x^lm. 

ffi^^br grte : the J? e l . 

:Mciv :m- is &. B«^tmmsMk^ gM- sifclHg. 

^IJ^ siei^braK^ i^ifter being: expanded out est tfte dfel;i:vsir5^ 

?|:<5- : is :::*?.: ipartii a 1 Gro:£S s«ct:i©nal j:^.!;:^!** '©^^^ 

m^mmtm, mm. mmmm^'^m^'-^: ^^'^■^'■^ ^ .jne^ra:?.:^- 



:FI6. IB is a partiel croes sectional 
a port tori of. & heat't. showing ;csri^ atrimn and 
assccig ted atrial appendage having a <3i^k, . a spxing,, js; 
ra-GiBi^rane axid vacuum In the caLhetorv. 
;5 : ?IG » ilS: is a, |>a3::tlai cxcbs sectiottai view ot 

a poition of a liearfc showing sir atriuvr; aivd its 
associated- -afcrial apper.dag« having a- wemb ran e ai&zerial- 
fj.il the .atrial appendage. 

FIG. 20 l-s « t>artial crass se-ctional view af 
10 a portiorv of a heart, showing an atrruK) an4 ^t^^ 

sasSiSSi atcd atf.i.8; a^^pefdacs . shoeing >3t3^^ si^sbarella :.::£bi 
f;p^- -ent^Xii^f :fciiij^.:;;;§:teti:|?il 

portion bi: a i^eart 'ishidwliiig' g:t::ip3;:T^' ,^ri5lv4?s 

iii-liie i:'t:i;:i^l appendaaei'tb sccuic the; i3/ni>r^3,:i& the 
■^V^ll::: (Sf the atrial Mjjjbijss^/ida-'g^s?^ 

FIG , is a:;:'fjai;r:ti^i; cross s.oct5.uaaJ vicivvf of 
a :|Sdi::fe-icri:-^o:f :d.-;h::^ai^fc showing an ^sfeiifi^iiii and its 
20 ai;;^:bciat;^^^d^' ^^tii.a-l'-^aip'^ieriw^^gSj. -i^-bii^ ujtJbxella. and 

mexffi&raao :{iea3^i3^ ost-iuro of tie .;atf iiiiii &^imki$ig^,r 

t'iQ . 23 is. ■av. jJitrti^^i': -fcras^S' sas34.'ioKi:^i v i tjvj 'ti.f - 
a :PQ:rtion: of a Ijearl ;shtaiwVfi|| jse atriaiti aadi it© 
associalJ^dl: atrial appenK^mge ahowitig: a stent feavif«g; a 
:'?!i«*t?4?5:^Re^^^^:~^ feieGJiing ths ©stiw of the afcrial 

Fl(s. ?4 is 3 partial cross socz'jorxai ^visiw o± 
a porrticsn of a heart ;&be;»i?i;ji;y::v;iiri. atri-um ar.d itt- 

j^;#'^if):d3;:^fc;f:cS. atrial ■pjjfs'gg^laig^lis ^:a;tr:i^^:i 

rjprir.g iijitiiae^-K-ijiiil; th'^.'-:3pfis5.i5>i^;ief«- Sti^ai^ftjst: ■a.-/-iSt«i^:&siJi|::,/ 
;f t;h.-- E r- eter x ed EmboitiHten t s 
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hlt'noMgn tv';riai xibxillsticn lesulf.E in 
pooling or: blocd in the Ictt a't.rial apps^-'tidacjc* ctr;d th^^ 
rtiaji'Tltv r.if cf t inver.tion is a;ir-icipi;t<ac to be 
for the loft aerial appen'.;5;ce the invention Ktoiy also 
S used on -che right r;u:i;j.iii app^rndage snd iri ge'fieral for 
sny' ap&rturc C'-e i'ody which needs to be blccj^ea to 
prevenU blood ficin liowjju^ therethrouc:h ox: th^refroniv 
>s.^ sh^wn ir. Fife. «. throrrisuis 30 may occur 
froin pooling of blood xii the loft atrial appendatjo U 

]i> <iu3 to iiaor circralatioii of blood liiarei" when the 
patient axparlsncus. £-rial fibir'UiSitiGn. To pceveJit 
thrcrrjb-js 30 frora forning in the left atrial appendage 
13 or to prevent tbromboais formed th^^e^in from leijvina 
and entsring the blood sr-reaift which may cau&e a heart 

15 attack;, a stroke or Ischeir-ia^ a membrane is placed 
Anrosr* the osi.im 20 <jf th^ atrial appendage 13, Thu 
rrveinterane 40 can be made oC 'ftstlon*, fslt, Dscron*^ 
silicone uf ethane, GorteJic**^, metal fiber.^ or 

20 Th<3 jaei»x>rane '^O wtay be a parous meiiisbrane . 

Porous me^ttbranes laay consist of a ocoapatibie polytaer 
whlcl"! is5 porous, having pore si^es reinging from 20-100 
ifticrons- The pores snai' ais» be larger or smaller i::^ 
tare caseis, Thfe laeaob r ane iaay alijo a porous metal or 

25 a JTi^tal mcsh of fine libera which perniil incrowth of 
calls isiic. cover inff with ^iidoxh^Iial cells. The 
m^iptferan^ ir.ay b« coated with anticoa-gulanl, or &lu-« tht? 

.fh«::: por«a.B^ men!ib:r;ania calo^ises: with ccl]?* f^o" 
20 ^ths" heart :an<ir &?> wails c^f^f th.e ^:oati:U£ft:.?2;p^ so :-hav .h,i,os>£i 
iCath i^.0ii:;':.f los* into :t:hs; ieS^fc atria:^;. ^ppenSage , 13 ^^o iorm 



- 

can leave the lef t atrial apper-da^e, .13 ?;auso. heari; 
atetacks, strokes or Ischemia. 

The raeraijcans i& placed over the ostlun. ;5!> 
should bo antichroKtbuStc. in cfder to make tm 
0 TTieBibrsne antithrcSEStootia: ^^ep&rln or otiier antiG©a>julan.«»: 
.arifeiF'latele!: ^geiit: ffisy: Be tsse.d on r'he jne«ibra.nc 40. 

When porous membranes 40 are used v,fhic!'i ^a^o 
an ingrowrh i>f c.eli$ covering the irientbrane with 
andotheliai Gcils ^ndothetial coUs pxesent a 
;X0 smdath celi&iar vjali cxiverirsg the r«eH:l:>rana wh^Cii 
¥>rew-stnt;45 throwosis ?rojT. crcuriing at the jtie!vi?r<iu% 
Whers tsldo^j pooM the lesr at,4?i:,@fl 

ttierein, build upon: %mM^M^ki ^^^mm^M^M • 
15 tn& left aeyit*! :3ptjih4^g:0: J-^ ■.in.?5d- ^tm: tmr^mmm'U 

M&Gk. .;:Ia*oodt.:--t|-ciw,-€q: .the ■^fo^r#ii:>-: Mlaer: 

Si^:- .;FTiis.. ■Iv-.-aW g^o^tosiss- s^c^^^^^^ of :teJSn: 

heart: ^>«3^^j.t^!^^ a. :i;hrojftbi:s : Irv .i£he ::ie*fe ^tiriai 
: app4»?t£|ag|^: :^ f^im figures etijso itshow: tbs citri£3; 

25 out :pf; m^Mtm^ymm!^ Wwm-''^ l^t^-: ^;t--liim I). 

■pM. :s::::mm m^zom ::mm!^m pt'-::ii.\.mfm^^?^^^^^^^ 



13: " 

right atrial ;ap'p«in!iago /3 can be treated in tixe; 

flQ, 4 sftovia a cross section of thcj left 
atriiiia 1.1, the ostitm 29 and tihc le^t cftrj appenciage 

FIG. S shoves a first exabodiment Df the 
inyftntian 'wherein tiie porous Ktstrubrane 40 has ti 
plurality of fi ex ib^i; prong y 5u whicU fce fttade from 
^ shape IS evfiory aii^oyi. sl:.c:^ as KatinoI*% Issr retax;ung:,a 

10 predisposed shape-, 'SixB prongs 30 may be atraumatic sq 
t!^at they do rio.l perforate' the loft atrial sppomiagf; 
;1;3:. The prongs SO jftay nave atraujaatic bulbs 5S oa. 
their tips so '^hat the tips of th<i pirohgffi; Si&;::>fill :h:C>t. 
perforate the left atrial appGndags 13, llit;:^h&I® Sas;;' 

15 ::t;ne property of being ^hle to Pe plBceci: i" :&;^t;a.ttts^^ 
In a compact configuration aa:d.;thS;rt ©jsi^sndeiii^^fH^ 
released froK\ the catheter:: to ;a:;.,grssi«t:a:iMiJi«sd^ 
shape. '3i'i€5 sh^pe--:iseiected::::s&y.:fe*> lcr.::ii:H^g prcnga t& 
curve atoupd tl^e lip Q.I :tihe ostium 2C. and then hm^: the 

go :s;:ldas ::;0:f t%; .i;0;!:l;;t.jat:tji:^^ ■IS-. ta:,tM.s josnc^r 

th^s jjEMgi^ra^^f;^^ will sec-u^ely block ibhs: ostiu;-. 20 
;;|S5te:iii^?si^t^c.i?^^ ^&it3<5^ ^ii^P^f^ exit:4||-i:nS' '^-^li^^ pa^.ticu:la::rly for 

,g.pp!Ej:£i£ta;!ge -i^:*: 

25 jriilfe mefiiis !^elf Jj^lhtiprlng the 

.t;iiafc.--tii©: iJirahga -^Bef/lii; :^:^gm~i:iMti't^& vj«ll pt''-^i^^^ l^^^^^^^ 
..a.tri*-i;- s|3ipeR{M-tte.:-3i'^'-^^?^^^ or within tti^^:" -^^^^^^^^ the 
30 ■.fi.st-iu3ji-:^2-0 :to::;eerttip;p;- p:he. .j^^ 40 -^p^ts^-'. tB:^;.;pi5l;iy^ 

The «t^imbra:ife-.:-4:'s) :^'.&y also l>a P^'hlj^irfii- a :i&^<^:^ife^rih$': tirr. 
S5 |:s:Sai:- |"1?5-:, S'i: a^ci^s cj: t ^ th€5 bock UppPhdi^e| :s;i:;att 
or the jusiEGbrftn-s -50 that: :pro^i;ucji&S: into tha-;:;^:at;i.mR; : 2 



tor ccnteri?ig. The centering rjS' £S has a ciia^iiel'.&i cf 
less than t'ha dia:3ieter cf the -tenwrane Tr.e 
^entering nseans may aJ s;.: ■''cn^.lst ot a Ger.res of 
centering cables S6 (see EIG 11/ which attach tE" a 
> spring bO or tether S5 Crom tha centering rim oJ:-' oj: lh« 
meii^i-jran* 40, tp assure that, c.ent^jring occurs with 

Optionally :eicctro:a siuch qs sansqrs ;3:D&: 
anc ciiips 310, built , into the. isaKu^rane may xj© usoci :t.0 

.10 pro^fide data about ii^jftodyrisinica pressure, *Iow tatf^S^ 

T;emt>araturc, heart rdtMs, and electrical signaXa tnhthi; 
haart. ^heii the m^r^brane; is placed in the- left attioX: 
api{a.«s3aga; 13 tha sensors 30C may mejasute preii:^ai::ey lin; 
ths: atxi.s : or att'lai appendage . The sensors luay aisd; 

:i5 measure vcntrlcrular end dA.s^tolxc pressor e^; throii^b ta^^^ 
Qpcti mitral or cuspid -valvps, other iTirormation a'Sout 
•tJie >:eart nsay be aattered such as «ois«f -Sroiit 
€iccGlCc«i«etei;3 to deta;;l tej^3cag«i ;va1-ve ol#i:s:imey/ 
activity levoi,s.-ox th« gatk^Jiit iand otlTer: noise ir:<3l^i:ie<J- 
data.: :3ijie: isenistisrs .3Q0:.'.iii3;y\alao .-foe-; &i<K>cl-.-.««,y:gen 

.t.hfe ■i.ia.f oi^r:^g-tji<;in;:.: ga^ t>^ the :sgHjs;q|rs!:::.-^C:S ap^ 

p-tj?qe3iss^:?J- or ;^ti?£^:C|.^^>^^ tlj;ii. :3-l;P;; to ■t::'e:ii;e:t:vj;-i^^ 

(io¥i<SffiS::.:t*^ .ai^^' lii tfc^;^ tlif aitise^ of tba patient, 
'■S-S # ■6:^^th^ t?|^&|ee-t:i^^ai:-^^ .are rero:Oved 

■;p.:lk<Stj.^ -^rhe -Ciejiiiale: ;:J3iQS<?s 50 ■jiiair--vg?jsnet't^.^t^ 'a:rtt4 "he 
::3'U' •atrl.s:i ...aj3|jan<^.ag«.. wall or ■:e>ct£}i>ii.;tE3?oug^c atrial 

.appen^fegs . thS: .^^.oiSGSvm^:^ baicfeipcJ ctds 51 to 

prevsftt. t;ii:e pruhya troi^ w:i-;jjh<|rswl4i- froo. the atrial 
m^pATJ^B^^ wall . 



thii la^siasSrsne- m ^ftss centering rie nb: attached 
for centering M ^Bx&aranB iti tiie ostiim: 20 and 3iarl:er, 
320 in the iii&mfaraiie 40. fio* gfose^r^irns^ t.ne positiGn of, 
the memfaraJKi v^hlie it- is beitig insertec. The »s&i^5c€!3:. 

,:S nay be us<^d tor x-ray: ultraaound observe tio-n. 

: ?ilthaugh NitXrj&i® was cited above as a type 
of shsjse mentor y alloy prr>ng materiai v/nicb car. be -tisei, 
any type rciemory alloy jnay -be used. Such alloys to»<J vr> 
have a zempetslM^:'^ induced phase change which ■ wiil 

10 cause the Biaterxai to have a pret^rrecS.: coHifiigujra^Sion^- 
wh??n hsated above a cextai,n tr&as^itiori^^ 
ather metals whi«?h be .w^a<3 £^§,:;:p^p:ag2;:ia^^^ 
fccirro^s'ion, 3jes;i.#^t:^.^t::!^j:?:eijig.^^ jaS;: |;i«^^j.:loy ox 

hu^qixig; d^r *^alTs ol -^feKc atri^al 

to; secure : meis^rans 4?) : to: cower; tv^^ l^ki:!^ 2Cl> ffe??; 

:s.te3Rfe :i}e::rrtas5i« from l^irinol'*, JlgllJ^ ot; 

MM mij^tm^ •^iO may bQ: :$t*ll centering over 



fronv fcbe fi^xitole preng^s^^ of FJG> 7 sych that 
fi exibis prongs 50 pusctare the w«.lis: s£ the laft 
atrial appfendage 13. aifid- secure Lh<s Ki\jwforc*n*5 4 0 in 
5:: place* The flexible prcrt^s SO may penfe-iirate into the 
atrial appendage ivalil sr eKtend through tj^e atrial 
appyri'^a-ge wall. The prongs xmy have, barbad ends !>1 lo 
vpre'-.'ent. the pronga frpM withdrawin^i from t.h<^ atrial 

10, la the. .err.bwcJI.Hient shown in '9^ a largar 

exisandafola stent 70 is usod .to . i)ath .. engage : the 
th.e ostiur^t .20 ana hug t^S' ins ^ cJe v,'aiis cf the .i:#t: 
: ,:;,&#|#:ier>silf ;:yi:3- W^-'- 3tcri.L.. ^laf v :pe.: : r}p.ds?: : g f 

and »}yp'<K to s:s^ewr#i:iy":i|6i:^ ■■ti«#i:;?K:##ip^ :^:(};' :^»i?er 

airial appendage 13 ape tor ^|«i;'5^iaf iftg;. :tiii:ysii^.iais|:.s:.: ^ 
from eiciiiiin^* 

:S^O;v K13 . id. snows another cR^JOdinient of the: 

invedfcion: therein the .meator-aii-ei: I M-ssscwris c»v«c 
ostxusr. 20 by mcafis Of ain anchor 80 Wiiife is iJriJ^fefi iisty 
QC through the wall (at the left atrial a|>pesidafe 13 a^nH 
secured therein by the; ;sii:rf fsee^^^a^^ siis; anchor 

that i t x-jill 1 1 Cu~ o^^lOpX: through ithe' wsil of thft. 

Itef t ■: ■:?i:;1:iri^:|.. ai)|>e;n45g??:.:-;J;;^5; or cause ;€!:;si>yri:i^3K:: f ir©3i:.;:t:-;rte 
l:^±t^:atriaf appehdage 13.. ■:4>^t.«5ti?i^i:;.-^5'S is attached to 
fchc:; -anchor;, vS'O- and to th^; ■ :i^inib^ 4C- to ^s:g;cy.ss*--.t?ite: 

■;m^S(fe^i:^^5&:^ 40 snuggly ■|g;8t;i«'^t.:: -the: CJi^iliiip 2.0;.. A .^saia^^faac^-.- 
30 270 such ■;as:: throK±>in, ..■^p;|x.^?«t:§«|' :^?ils;r:i<;dg:*|n;,.^ sir ■:;p;.ive;r 

:..biM^p^:i^:^; filler ~ay the i;:8!:ft:i.^@t^ial. 

<ip|feh;da;gife-51:3! Ijjf-; ..£;ij^:*5^i:tioh thtrtsUflti. ^ af t^-a the- 

..ift^tt^rapi 40 is :i:h: piece;' su^Ji i^taat bided -iM c; lotted in... 



the a!;r:ial ap|>eTfidage; scj that it can non escape. TJ:e 
device deliyer:^ cathefcgir itse may i^ave a port tor 
th.is lrijeG't::i6E> ijhft-jpoirt. nay also be iisgd ta inject 
coxitrast suca as ^si^jS^ocardi ographic contrast tliat cao be 
S ittffl'e<Mateiy ViaaaiAzeti. and &x«miasd tQ determine 

whetheS' thsre a good seaJ. between the ostimrt of t::;s 
appci^iiage and the deyice. The aubststice 2^0 iiijftCfced 
into the air i si: apf>eedage my aJga &«ala«t; 
fxller to seal, tii© HieKibran® against t^-OTi x/ii&. 

i;iJ alirJeti appeniags; The seaia^^t laiazsji^^ fii-li&r 

i.;S in the aealci"! of£ ;;^t^?i:i4rt: :aj?|5«n^'S^'SS:; 1:3 

PIG, -ishioW^' ^:a.iiD|ife^;;r^' iBj^ feiw^'- 

c£5n;i^iliic:£;if^»:^^!»^ separately from tft« t'ef.'ne.r 

^■•7i£t!-;houq:ji' a spiral spring 90 iii:^::;;i3iM;;'^i3iv^ ri#> 
25 the sh^jse used may 2>e oval, c:;5flind*'iGaI> slsjis>ac^, or 
ethojr . i^fe^ j:sonneicE ttea anchor 80 to tfoe fft&Ri&tan^) 

40 * In anothsr ejr.bodi:3ieftfc shov;n in E^lGv 12 iSfoe ^sptcal 
spritig 90 ms/ £113 the v<j±mae of the l«fl ft trio 1 
appendage :1^3v..£;«cmir:irt^ tfeejtuejsgfor^se 40 tc. the G3tiiis.:. iO> 
30 The ispimi :Sp^>:'i:?ji!^: £.il3 i .'tg tho ie^rt cttrialy 

to Ip cecurc th^ : Eftuxa^^itarte 4:g to the «s~i:Ur;i; : i.©» 
M;terrt^ timely c;cate2;ii;'g rijTf &5 mgy b« uR^d as SfiOwn: tn 



FIG, 11 to centiir aieEifcra 40 o:vef. ostium ^0 of 
left atrial appendage: -fl. Centariyig cabids 66 
conne^ct^d to spring 9G isnd eibft^t. membrane 4D oj' 
centering rtia 65 way also us^ecJ t:;<5::: center th;e 

FIG. 13: sbcsMs yet another niaan.* of aecu?ing 
the r.eitstarane 40 over the cs t. i urn 20. In this QfRfoodimeiH? 
. aembrane 40 is directly:: attached to the os-tiyia 2.0';..ii?'v^j^^ 
adhesi^'e- IDO, 

iOi; FIG, 1^; s:'ows a d.elivesj^' catiieter US.: 

coEtainlag a col i&p^ed iJOEoias^:^;:^^ 4 D and 

;i5'l.isi:.;.;l;.3:i3" may a.lso be ^,;^ps54^i?^ ■ 'Tn^s ^idi;^^^^^ SS:- 

flex ibie j|nd' ■ coi-apresscs ■ eii:' ^d- - • -i^ ^^-^^ ■ i^^'i^.- ■ tj5i| 

:d:ei:iii^^;ir:S^ catheter 125 ar.d e.;is;p|ifici§^ tO:-..itSi ;S.e.s;i:S|;!csiil^'^ 

,?e $iai;lstf^y ^-mei^li 40 ■c;Gi^.i:#i^s;;&-e'^^ or'-'i^^piid^ to f * c .Into 

shagie^iatfes;^:- -isei-saiS^; V ElG. 15 shows the ^^pi^iods' laci^JS^^^ 
40, disk 130 sridisp;rl:»g;: 90 from FIQ. 14 in a.n ej^paridfed: 
con f 3. r a ti on outside of fcii<j c^livftii^?: catliteter . 
25 FIGh 15 $h.ov/5 tr.e spring 90; «;onsiectitt?3;^^^^^t 

porous n-.^Kifcrane 40 and the disk 130 idi-: Brfihg feJifeffi 
tdSEfeth€r> In other embodiments a;i elastis te a 
t iK-::it;a:r with teeth : (SKsi. a pav/l on tnc;} fjorous «<eiubrar5€> 4'" 
to 4 :ta;t;e^j.:et:ifcd;a j;ic;:dsed,t;ift:vpu^ 5ja.:ro.;i« 

^iiiejadyiarie 40 arid the dii'jsk, ^tf^faiathfc^r:.::: 

Fig, IS;: :s.sdw^5:; t^ :df!.vice FIGS. i6 ;^ppii®d 
to the J;;:ef t: ::^i;t'?fi^3t-^v^^ aavi^r^ig^ fchjrot^bvrt 30, 

Af t.er the ^iey^i:©® l^s appl Lfed :t;Jj«i: sorifsg 90, pails the 



disk 130 toward tlm poxo\^s ^>^t^r&.T.e 40 cc-aiapsigf the 
left atrial appendag«j l^-sM :^^;j:^%p;i^ 
tJiersifi: as shown in FIG. 17 , 

FTGv 13 shows an altcrifiate ercifcodlBiesit of the 
5 advice iE-» FlGS- Ifi and 17 si!h£?x«4lirs the cattseter 2i is 
&qu£pp$d v/itti a VacUH;:^ -MO tor 55 jck:ing out blood and. 
throrabosj. s 30 fo;3n<i tn :t.-!r.'e ief t . attrta" iipptsriditge i3. 
The vacuuir, 14 D wi-il .. hfc? 1 sollaipse the left; at^tiel 
appendia-g^? 13 .siich,;.thf t :S:Si-i!:;liyg 30: B^ed,..n<it he. large 

f::g- 19 shcvs -afi alternative earfcodimenv .»!■ 
■^ie device whore the wemhcane 150 ii; inscrttsd i a-j.^S:;; the 
lifeft ^^ti'ifel appenoagfi 13;:.aijii ,:ti:lil:;s, ^i:t,-::::S:f;£:^^^ t^h0 
iftembr$.ns l^G therein. :f h#- 1 50 

lo delivotqci Wi^ij^i cati^t^r ■■:as;: bt compressed material and 
■fS^tgahded' :ih:.:>fche; a:.t3c-^i;ii'l- ■Si^^pfehdiijgs'' 13 ■'a.f':.35fe Ip 
■a liqu^id ^c>5r»i.:vMi:<g^ Wi^ 'ai0r-£m- •^PP^hS^gC : Sh<£l 

be Eraiis:£ojrwed; lato a raieiTifei^ahfe toy cisteiiig with ^^jtsth^r 
chemical delivered by this; catheter or w^te^ hid: sss£ 
^0 UV ii<jhti; !5i3|3Mis<a ■ ehroiigh fiber optic csblc in tiia 
catheter: 21 . iiy ililling: t leit atrial appsndaga 13 
:^i::Ui »:::iK^jabz:a33:e :3pa:t:eri:s»:J, ISO no blood r;ar: antler to pooi 
:4;!ci(i become ::3::" thirsSi^ 30 and nq:: thrcsaba^ 30 caa exit to 
^eahs:(3;^l|e^@:£t:0.:at^ »trpkss and ischemia, 

2:Sv J2GS. 20-2? shovj ariethsjt :fiabcdlntant ot tb« 

.invention «s.iny an urr-br^lls principle for :.^.|i^c«r.ifig-th:e 
■■^ifeii?!?* .:4;d;' ^^h^^aiJist:. the o«^;tliEr. 20. ■::F'f<;.,. 
;.:4lai^^fed::.-yi|i:^ ^stsrhth iwO eh:t;erin^\;t;he' ^Ut;i:'.iM 20 of 

■^:lBM/^:Si'trC ■:?ipp^?haa<^ 13. irhf: ji^ifliasrfehe. '10 is some 
30 di. 5 tauae ^iis^hcki frcin thp::.::hish3;'e'X1>i^.; struts L$0 at the: 

:;feG'ti4?3»:J?;f ths rahgi «f tfeeth 1^5 &ii:^::phle 1.70. FIG. 21 
shows the :Xhii?r#I-J:5i;- &^:;riitk; ihs i.d:*i; p:f^- :th« li^?^: trial 
;4ppena*ile 13 with the ::5i!trGt:3 i 5C; ppSh:" y^^f^:!!^*^ 



c-poninq structure 1"'^) or* pol'e HQ pu&bes the struts cui 
'.'.o the iiTiibrella opois position. The vurlireili^ openiriy 
structutw 175 ori:\ b& pushed to the open posj-tioii ot 
ha"'-'<s a sprinq loaded Hiechaiiisiu to pu^jh tho ^^trucs : 60 
S to i:he opsn. position, Th» er.ds of th*:; mtii>rGll;^ --.t-rut^; 
160 iSn.-jafje the .-.eft titri^il appenafige wall v^routid th^s 
oc;ti:.-;3x and prevent tne .rmbrel la frojTi br~ing wj.tt.drawr; 
lrx->m thf; left atria. apper.tlsg<? 13, The. endt* of t.h'e 
UJfibri^iia struts ISO tr.at csngace the atri.:j[ appendage 

I'sJ i\<jali iriay bc^ bJunts-ci c»t havt,-; bulbs on the lips or h.3fr« 
paddinq :-jo dw- not to pur.ctaro the left fiitriCil appendiuv;- 
13. FXCi, 22 shows the meittbratie 45 drswn xip a«»ins5,t z'r.u 
ostiu:n 20 by ratchebinf the meisfor&ne alon^j pole 170, 
The pavfl rfiechanisift 200 eri<giages teet:h 19S on pole 170 

is and Is ttiov-ed forward to ^niig^^Vy Ddfeek tbe ostiiist 20 
with t-fee m-siffi^i^ane 40. 

FTC, 23 show& a stent 260 epplied lu the 
ostium. 20 left atrial appendage 13 ^ The stftftt 260 
expaiids after X-eaving a delivery catheter stiich t-hst the 

2b w£t.il of the stent secures the stent Xiy pressure to the 
ostiiiai lierftforane 240 fci^s or 1.^5 coir,press«d, irito 

the delivery caxheter and expands as the stent 260 
expands and lodges in th.e ostiuia 20 of the left atrtii_ 

;:2S FIG. ?A shows the left atrial uppend^qo 13 

coTpprsss^d ifViCb. that the vcflujr.e of lH<s atr1<ii appenca^^ 
is reduced to al:uost nothinc, with tho volu.tiC- reduced 
the atri»l Appendage will not have, a large volujt'e of 
b...ood v<hlch cari pccduce a thron^tbus. Tr, tha csst-odimcMi" 

5:£S ^tiWn d.i-^ik 13l) and spxlrx*? pyl.l the J. e^r atrial 
appaadatje 13 tov^ard meinbraiis 40, Altho-igh YiG, 24 
sihowjg. the uae of a disk ISQ ar.d spring 90 to a.::\. or, th« 
left appenclage any Kvethod to reduce th-s vaiUE'.e the 



- m - 

aerial sppe^aage as rnxx^ as pessiblo aay t;© used. in. 
eKSdtt.lo" to sj'fjysically- replacing the- valixsm a substar-ce 
270 may i>e in j acted .Into the appendage to furfcher 1 j tr.it 
its volvm^f Gt'/ to cX<?t: the ;^sJ;:oes a 

Kg shown in Fiq, 24 t.te nie«fJ;-rane 40 is laueb 
Igrger than the -nstiur. 5-0. Thu Qver aizo: Ketafcrane 40: 
may be vised in eabc5di;r;e:^ts to jmsu^f: t-hst:^ 
0J5$ is cciBplstoJ v; blocked. 

The :<i<iTic«^ y^s above mfiy bci 

p^srcutaneousiy dellvercstt to the left end right 'At:rx^.i., 
append.ai5<i:s: 2^3 res?>€ct.Iwt?ly > T:;e devices rft&y ^aK^ 
niaterililS in the^"* vuic^h ershancw vi :~iiaIiZ5tiQn .•feii"^ 
isftaging by ul -r£^^0UT:d, x-ray or e?ti£er iR^ans mW>~^ i- 
■ is: &B£ei 'Mr the , asvA^itt; tc toc:, iinplarifc«|)ij spfeii:i?jRte_y: 

^wc;hors:>. ;|ie^erring tc FIG, catihsitor 21 is dss:^ri 
20 fnfc^j:ij^<? :;.&fc:e of the aorta ^-i^i-' -te itiiO:; tuit 

^ferstt'tcXe IS p:assiBg^:>^^^ t;:hei: nitr**! va.lv b 17 and 

^iii^isws HieK±)ire|if:;; 4fl^ ■ the fSpi^v^tlmentii m': 

2S hearx fxom thi^:';! iemosal:-^ passes tbrougli titc 

passes? throikjh the lo-'^ssa ^3y:s![3::ti$ or ■t&!:k}0ii:^tiii^. 
s#|?i.yi5i ■2;.^;:;4i!*<j:^-"i*^^ left atrium ll arid than s^0v^zp}mfi: 
tisi: jfi.tt;;-^'§i1ir:4£i 13 to apply ;ti)^^::p<3rt^as;. 

30 thereto , VL'-l . 3 «5hows the .:ea.tftit^r 2i 

■b^i:r}?i^ applied t;;- :Kh^.;:,:rji:g:?;t..^.E^ 

issia:^- enter iH;^ :hs*s;^t. :^hf opih; ;:tii«5 pig'&iitsj:- 



wo ai^JBssji 



vein 2B Of the femoreJ vein to thv Interior ven.-. <:<iWii 

It shoald foe ynder stood t!riat. the lTi^?QntiO» 
ma^/ £je pracfcic.sd witlt aumcrous ir.e.£ins of attaching We 
5 mertibranc 4Q to cover bJie^: iostiuru 20 of th& atri^il 
appendages 13 and '^S-- Aj^f; cor±jinat;toii at the 
at^aci^ent -means with »(ih&-sive& t prongs, stents., 
anqhoxs, disks, letners c.t: springs xs^y fee .usesi. 
.risEibrane may also be iasice of the Sitrial .apijent^ag^sa 1-3 
IQ smci 33, or may penetrate *;iis3 atrial .a:ppendage aM- 
pKovids 3 ro«ans tg socax&Xf, lock ^"ne- . Kieitds.ran*?: device 
jnto pi ace, Oi-nsjv-:;;ja«?*i^^^^^^^^ jjjrev^itJiKC:; :a meKibfane:: .-f 

atrial:; ^ppQri!iaf<gif;g:.::;|iiS.t; ii-sf e^. a.1.!3^>;::jiye ^sQd::r i)^.- 
substance a^a^^ is<iv;,;l.n3fici;bcci' iiiiis?:- tli^i ■;^pi>s^;?'ciiEisi:^- t;i5>--..liTEii:'£ 

-tefee. .&j5i3ensia-9^- i^;y:-<bfe' f^;c:i;ii;it4:tf<} It^i-iicibt oj:40:¥:;- --tc? 

M: Sipmadt&^B may be v^ille^si-^V^V^^tli -s^bis;!:^^*;;^]^:; - t:]hi:afc 
:.Qt;c«py T^olwrafe-- -sxairip^i-e^is; £tr«^;:;*^|ij£^iir:: -i^lrsj 

<|;fli??:re^.::anf^ jn^essaiBs i:rt ;|fiac:e tsi?: long p«j:3fio«|s::;:Q^ 
tisis:;:,. 

25: :j\,t„| iji; the abo^^e ejiiisoaimerjE^i shpwn and 

£0#;cp^^#::^P^ th«f: le^f V.:^t:?iai' giJ|>endago ar^..;al«o 

elsewhere xn ths ^fe6af 'VSWC^j^ : as. the ccO.:;-n or 

i>I:iii<?«!d ift : % ra,l£i2, sassiixf i^- tfiti strcngt^i'Sn :thc 
4^€eet :fiKcl::may -:i3i«:^ t<S- ei^oici: ay-K-^fer^ . 
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■■Obvlo-jsly, w&ny modifications and varis^f t^slia : 
of the present invej:tio?i are possible iight o£ t-H^^ 
above teachint^s. Ir is therefore tesi-feis .liiides/slood 
thatr wifckin the scopfj of fctio. appenfi'^?? ;<;:l3,ij>is:.i, tt^e 
S, Invention way be priiC-iced -OfM^^wi^^^ fefta,!^ ^a:^. 



1. A ros'tHocl ef .prev-cnT:.liig atrial ap!penaaq(3 
thromiiesi f rojs: <3nti£rin$ the blood stream; ftoteprisipg: 

tdoc^lr^*! an atris i apperxda<^.a- ;P stein;:; ■wi-.kh 
a fitmubrane prcvcritirig biood fxom entering tiie atrial 
appeBdaige slid tpr^ning throrlius therein and preventxiig 

itiLrcjssfcas f Eoat enteriDg; Liie blood sfcieam; as clEiiins; 1: 
seciLriug tne -lasiRibKaine over ti*^ cjsfeiuitv 0f 

3-., l?V ■^ti?>i3<i- V;|^3^^ygit|,4'rig ■;;^i;tf 1;.^i..,:iaap«3ifyU8^ 
tMx.m^^. ::f £''ojS entering i:55L5;--:;fe;3.o*ad-:^^^ -j^/0^^::2y 

piorcing i|3;0:;:vis|ld.., % thf?. atrial 
■^|)^# j^d,d;^«:^^iMi;t.;Y pronq^ :.§x.fe^i;iiSi;j:;)^|f- into t-*i« etriaJ. 
iipjjsii<da^e?' ij^ail-'tp ^^:eGux^ the xa€;:iiC!f ane in place. 

4. .'^jv jsatihod;' <>f' :p:^ew^Jifeing atrial ^iappei^yaiiie- 

compri sir.g : 

iattSEhxn^ teliis on the cnsj^ o£ the 
parq«9;s to prevej'^t puncturing i;nfc<*T:i03: tfcs atc:i»} 
appeni^aagei^f from cau^ii^g ona-j:>ii . 

5. A Htetl-.Qv'i di;:: p£-tiv^r:::^i:4^ a fipjenaa^e 
fchroHitous;; f rc;ai t:te::::bi^oo^i :5'.r»a:nT :as in .claim 



by prongs attached to the meci^jranQ In a circle sucb 
that the prangs vfill pc3it;;i6ft; tte incfiibrane. over the 
cjstiuM wJti^out leavutg mP^ i;>^z^it^i th^; c^timn ftTirt ttse 

f rout ^^it^riiig ,t:&?: te|0isd- st/e^in ai3V4®- ,| 

and *ive ptrcngs to engage the :06i;li:um £>f ti^ia atrial 
a|mftneiiag"e foir; seciarin^f the r.&nib;rana to the: oatlioca^ 

7 . A ia^thod of preventing atrial sppendegs 
tliroB^s f roi3tt^ enteriiji^ ;th4j: biocd st;£:<3eMB as in claim '$ 

piercing the wall q-f Ih^j aczial 
;^:a|3iib;jidi^;ig'is. With. t|Eii:g^';s;s!i:£;<?ici:t-^; ^ into ths: atrial 

apipssj^dft^^ wall to secure tho .injiS?ft?^«ii^'^ ^ place , 

t . A jTictho of : p f ;«S:^eii!;t:i;ng ^pp^ettsa^jge.:: ' 

';tfe^0S:^^i^^■' :f i-<p?S;:-''&>S^t:at^ the blocd stream as Ik cla am 1 

Sobiii'iiitj' ■;■ t^ i&eJai'i-an^e:";::^^^ tb^ ostlisi pi 
the atrial: ^bes^a^ge: fey atcnt qqs ixiio: -shy 

at r i«s I appends g:© ilh^Qti^fe: : tiie ostitm cf th© at t i 
apgenijaaie to hoifi fehs meJitferaStifa snu^g^^ ii^ainist the 
ostium ol thy atrlai agipendagei 

"jnfehijd of preveritiBq Sitrlst aj3p*;nd?ig«i 
:throi5ib^:S f JTiM: oni.fjrirjg fche- blvDcd st 3?ea:m 9« in claim 1 
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sernxxifiQ tiie. Kiensi>i:ane over fcha csciuiti of 
the atrrlai appeiida^ by extending an siRGhoir^i i or 
thrGu<3h. tiis wall of tm atriai appendage; ew<3'.:^fct3chfef 
<5 tetber ijetween tiie atrial appendage sn^ tls>e:: m^T^rana 
for holding the men;Jbxaft« : ::9auMiy^ f.gai.iist t|t|:::i:3i^te:i^^ 

?^l>inip rl: is i rig; 

Si?SurxnG^:t^ Biejjibirane: over the osfeltixtt of 
iiiife i^tKiail a^^risigi^e!: li^^- :Mmip:tiAtigi an anchor ih the vfall 

■■.:iBei!^i?3irie W^^i f^^^Mi^ J^'I^P--^ ■appottJAege-: 

Mircxr^im -f^om m%^!ti^''&^- ^ 
further: eoiEipE:! ai-iig J : 

the /atrial j^ppsa^rida^si;, 

thrpSTiblgs £rs>tft enter! ng tha IsXsod sxsre««tt ;a:B; x n ;(?:;,:airi i 
|ii3rt,h?j E; sciap r ity ting: 
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the at rial ^pMndiigB u0it^^i^v&iy , 

3.4 . i|: : ot pfcfe^entiiig atrial :^3fjjp^niJa^e; 

ti;|i t oiotou^ ; from ; etj-t -e £ iKg; the a::^.^? ^sja^a in : , :pl ii,|.iR : i ■ : 

fh:i;;-i.t;r:j;^:i.- ap©«j:s^iite::;::Bi5^ e}$:t;ej).<ainif^::ai^ <a:|,S;X;|-ipiS?w|Ei^ S;^- 

employing a3 ftsfein tether for tt&^iiSi^. 
ftjrther ■ sing; 

vfall or the atrioi 'i^ii^ihMa^i^^ and attaching a;-..:s|J|*iN|;. 
iS®:Cirf^$ti:;.;tiie atrial appendage ar.d the :irtE^iaib|a.^i^;:; for 
urging th&. xesBmbcnno $n\:ggiy acaixu^i .Xii&i-^tif t^dNE of the 
alriai appsJKia^fe.:- 

thrombiia: f com: :.cWtsjr'^^^ Uh^ ooc strfearft 3S in e„a,iin J 



removing throsibus f ram tker&in. atrsd fer^, coilapsing ithti: 
aerial irtsjRfersAfte;* 

tilling tfm 'Mtikl with.; t^- Jftptii^r^:?^^ 

t;b« atrial eippendaga by ^xtencilng a plufai-XTf^ £5* 
yiabrelis!;: ^feruss on &n tsaibrsila p&i:^ ints* the ijiijjial 

pQsitioii ^ii<i:.iS]3en^^ scxufcs in uh& &tMM 

■:^ppm^<0- 3|i<^iV -t^ii^t tfto :«}aij£5ila stmt:;? er^af s the: 
iSiiti^w ^fSfea waixi arjd can wifthsiE-awB tfecQuqh 

trie o.$:tiu:r; Wmi 1^'^::p^W^^f^^ fcih^j : u;sbr-ej:i; ia^ 

"t&M to seciore it ■■i;i4:-.i|p:JS;iviiS*.t^ on the opposing side of 
;:;itfee. .^^fciiijfe cstiutu wall is0irif^0n m:!$iJ^9^i^ 

and liiiie.;:- lii^&m^ struts thus •$.^;c^af:iiig;; tJis :sne3Pvfcjr^ip.g::, :f¥^r 
the ostium cC feH^e-v^t^ii;^ ;;M^:^?3:^i£:i^.. 

thronbus from enlcring the blood ^^i/jin CJlsira X 

fnrtifieir: comprisii^ny ; 

E-ttachm-g the jneiriiraziC thn?; osti-ii! .:;■!: 
tti« ati?iai appandage by extending a col -■ cap ^; i t-- :■ stca". 
sa-ro th<; oJjtiiiJJ* 5.uc?i that l.he sten*. .•^.^^parld.^^ caci t.^ngages 
the etrctiffli*;r<fencc ct" the ostx'^*!:, and ctrraciLinq a 



<;c.Kl.isp5ib.le nerafarane across the lucen: ot steist siich: 

that opening fche: sts^nt srrefecbes fciic raeifisrafjt® aeross 
lifee j^ojsen: © ti:h<? s sfeerit^^^^^fe^^ l^loi^Miig the osstiirti. 

#1.. method::: pjj^jviejttiiig;:.:*!" appenda^J« 
■^I^I^Jibigs W<^. Ptitm;i^ Xh^: ^Ip^^ ?^trsj.jn &-tk,.in c:):alJtt 1 

::'&i::$M <t j^ag^u>|;a rife driJ^g;- ' jsrii^ciirt-t., ■ .i^ JiS'^isfcci^ii S , 

vtiii&oi^U^ ■I'if'jltii^ inti©ir:i;ig'':Uj«^ bJoort stream .a'Si':.;iii clairr. :1- 
in rther cissapr 3: s irig: ; : 

tsne<j«ra^i;tt^: endcifeheiial calls to grow ifv ItJio :msjsiitei^ 
^thuii: ;]pxovid±EL« ai i celi;: waii over/ -^h*: jseii^ca^^ to ;i3:i'«;\fMi 
tiirassibosis . 

rghrqiabBi; froR^ erj-rering the blood stream as in claim I 

injecting a sealarjit .Statstrial j:.i;s?:to. 
■:a:tri:a3- ■t§-:. sf ali/'ti^i^ .isifSTOiiit^s^ie^;^^ the 
ostium to jsleWfnt leakQce. 

■^timdifOy^S: t«^Hi;- «ht:ei:r;|ng xho i^Iood stream as in i 

j-rtgectlttC fiitfet ".aterial into the 
.aii^ri^i . iisjs^iid^ss lo Evisl^JiR^- ttiep voIw^jV p£ the 4t ripi: 



ZSi, A mtkod ;«# pre^snti.na atf:lai appendage 
throrahus from entering tae i;i£>od stre&a in claiw: i: 

1 Ti: j e ct: >^ : ■ a ; ; i> TSf : ,.;,s ^isi s t jfj e 

into the.: atrlai app.?^iit4ai|e: t^^^ >i»f ::;biood ;£hereiri and 

fuKther eomp3rlsi»p 

in|s3.!St:Mf ■'■ aia- 'ui^Vmiv^ 'm^m^^X- iti^o^'tM 

pr^ventin^ saSl^cfeJESicai propagafeioii of ■;^t;5?i^i 
f i!5 rill a€ ioJi » 

t;ijyc>ia|3US: ftxmmft^&viyf^ the blood sit;£CK:n as iii el aim i 

prp-^/idiJi^^:- at;^^ Cor centering the 
.njiaiJl;?*^^^ over the o.itiaiT: oT tJif ^atrio;! : 
■;]^£fa.v!i<Jf ■ ■ ^ ^ood seal - 

:;tiJRrc3?tfey£- ii3:iiKi:--:isri^^ -fcHf- tslifs^S: '$ttpm W 

attaching a ^eRi^riji*^^.;^ to tile; 
ffi:^3ibra:r\e for insertion into the ostium d:f " jjKfe j^trial 

X9. A Eta r hod for j;revci',tia-j cttr i^il appendaQG: 
throitifotjs Srom €T^tcri;njj 'the feilcoa streiu;. as xr. ciaim 
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«herftin ti'ie raeans. for centcriiig C^ie- r.smb.mne ovqi: the 
OS t i ixm ?-«3tii>r ; s t 

&emJb.ran(:i for iftaefefeipii iKtq tMf ostiiiia "^-^ 

the atik'iB^* ^jsp^is^iagie-ic^ -fSdiiitjilciti the se:£:pirAiii<| 
mei»br>ati« t-o the laentorsnLS against the ostium at the 

ostiusi or -fc^e atrial Bppmasi&M^^' 

30. metiiDd JTcr preventing :etfr1«Ei ;^|!t3:^h<iag;e> 

fc 8 cj^:i;np; a centcr1,nc| riiti ti© tk<£ 

BS#sibj:.ars:<i::-^ urge :i|h€t.:::iGi«^iH3s.ri^h-e:^ the cs:j3^;;;$.iji}tf 0:f ';,tlt^' 

atria 1 giripsridagsi/ 

a r.t aching i pinrality of cables. |:;|r^>iii;:..t|i€!. 
spring :to the . «s«iitei-^ rim of zhe m'jn.braii--:: r.o cer.Ler 
|:-h:e--:ineitil5:ra:ijc over the usti'-ua of tifie atr:.^^ ;o:|j{>«f^^$:g:e::i- 

thrcmbujS vSrom entering the »iood strc?«iia as ir- ciixm 2Y 



mmmM 



wjiereln the means f-or .cen'3§i'ijig tfee aiieiiibrane. over : the 

attach if (CI d 5-:;ciii:iiig 23t«ian,s to the wall 
of the atrial app^^ndage and connect ina the a^curing 
roeans a 3prin<3 between the secyring n^ans and tte 
membrane zo urge the maffllorano agaitH=st thsi c.-jtaum ox the 

spring: €p -tJiovJatJ^iTjipiwi^^^ ■teQ; c^fafefeir^ P;V:tJr thit': 

OS t; inn. cf the atrial ajii^:i5^fiid^i#«3>.:. 

.3:2::,.. A■Ji^^%|b^^ft.^:S^3i:i: isj^^'sj^fehti.rci:. s^t|;'L^|:1v &|>j}:pi^:jiy^^; 

.,.ii$iere:i:ri' the : .: imiiiis for .s^rieteriiiiij. ■ thv ■ . li^isitoi; stj^te- ■ over ' zh<s 
ostium <sos|)j£ri3eS:: 

afcta«;iiiiig: & Gajiteri:% r r.o the 
:isei{iJbl^ari« Cbr iiiser:*;isn inio the (Eistitiiits <sf tiiie aSirSial 

SfetM^iiiincf:;: ^©(jwsrini? moans :to: Lh« swail 
Qf t-V.Q atrial aopdfjtt^;gsJ iafiii counectincx th© eceuxici^ 
means a tether bc.tweoix ■tjifi: sscii.riii!;f la^^aiis and tke 
membrane to ;;thie::.ijies^:r^^^ :<3:sti^>iJpj i.;©:* r.he 

attacfti:ag a plural -i::y af cables t ryii^ the 
tether to thft. centerinf: r'tw of the a|i!s:ii;G:|j^sgij?;^^ center 
the ai^teJ^iia-Ht;: os-iuat ct" the^.a:tr;i'gi;;| ■■:ia»|je|!is<|;a^e.^. 

33. A Vriest-hod for prcvenr.ir.g atr.i :jl app^nvi-^qa 
thi'OJtibus front enterxnq ti^c b-cod streap as r.:!.aln / 
wherein the means for centering the marJ^rane over tlift 
Oi5 1 ium compri s : 

Kttachin;;! a ^>'.r::\n: it.ean? t:'.'^ v^fili 
of the atr-^-ai- acpendaqe s>n<J ccnnectlng ?.lv.e. .sec-iiiiig 
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ntgan.^ a t;e;;her betwe^ tK^sv-SBcurir^g jt!ea:ns:: ssnd the 
ic.eKt&rane to "i-rge ui>^:::i4»J|»fec;^^ ssaiiwt i^hfe Ostium Gf tbn^ 

a^ttmcJii^a d plural ity pf cabltie from the 
tethe?" to th& {tim-hrm^<a ro center the iKxyafeiran^ Qv^cr ttig 

34, A rr.e.thcd for preventing- atrial appends 
thrombus frojT; entering ti^-s bJooci stresflt in ci aim 27: 
wt^iarein ths ffiearis: tor ecrvterintj the :ffiejnbrsns over ItJSie 

afct^el^ipf s c^it^'*^S4Fi9; r4i&i tp the 
jti^Bsi3M0 ;if ?t$^rit-J;<3.rr- tnt!i3./"tiJi«; -^<^ffei;P8:::0£:: th^::y«i^fe3c:ia;i , 

;:att^S;S*i-i-iigi:. ^securing raesnt- to th<3 wall 
:<3!^'''th« atrial f^:p^Mi^!^S:- Bn^::^pXi^^(^^:^ l^h^ s&it^^^k:^ 

me^ranft to urge Uiq -:ffigp5fc-rsaifte:-; against ;ifeG:{;Qf'tiliK: ot the 

attcchii'ig a ■p-iilifcli^i-i:!;^^; i!j.i.::c^iiui:«s^'-|t^ 
t;<fetfe»i: to tne ■■3!afes5&.r^ii^i^--;-'T:c> .^ieiitiJf'-'i'fcb:^- iStpplaS^i^n^^::;:!^^ tha 
ostiiiT. o? thij atrial apper.ciage . 

55. ^;j^..:inot&o4 ^o-it---pt^<m^^m atrial .^;&:pp.enis3a:g;«'!: 
throcibus fi'Dif. entering blsi^iS:;^ »^ -in: biaxni:: ;i; 

further compM sing: 

attaching luarkers to "he ntcwnraae for 
P^|s£:e;r^:i:;g. tii^ ;pssai:t;i:»n: tne if.'?ird>rar.e as it j..? placed 
in the ostiwi of the e trial .\p^pev<i<Mi^^ 

36. :A::Sietil^?Gl f or ::prc*<i^t::,T;<3 atiriffi appeadAiyfe 
^iW^rp^p^^ .f4:iv)«i,«ot£?rir:g[:. ti-v^ ieloot*. stream: ir-. ciajm 1 



- 34 ~ 

attachirig scasoK'S CO. th^j mers'Jjrane for 
■p;tpvi<iii:i«j in£ormati0ri::.a patxe^t. 

tiirsrabtiS: escapes tlie i sfer^ali ■■a.ppsu^kg^* 

alcri-sl Appiftndag* ostium as In: ei«^3.ieE: 31 whereajii 
the la^ans for block J rig thft aiiriiAi 

:tS:s;::©Stiti??i 5;^i!^-:;W^ll:js t;^*?..: .late rial 

^sSpgi«j^dfet!3ff:.stiiE^ Lhci Jisaiiiib?r;ai3S ever 

39 . yit/ilii^isfiB^^^^ for biockinq an liil' 
■^peiji'g,^ as In claim 3-6 'rf^iersin: 

■ypj^bsiy:^ M:My:::-§>^si<^ to expand 

tc r.h« .4$sliait;;:::Sti;3i>'e. inside &f th,:^?:: :^t:s::i;;:a;l; ^ppBi^zg^yi^o-- 
;firnil:;y hold JSSiBibKa^ ovor the ostium, 

•4 0. A ineaibra;ie CsJr blocJcitig <in s-tl^:;:!^!:; 
^pssndace osti^casv: ss in claim 37 wfesi:s:;iii: 

a bulb or. t jt*^ tip of each of r.h« pronas- 

atrial :app®iis?ii?c:pv^ '^ 
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§pjjBQ^a.gQ ^osfciura a.:s Iri claim 37 whsrean: 

zh& pxongs pi&rcQ the a.tr.la.l apperjdage 
wall to s^t^xxTf. th£ jnembraae. in lilace, 

.iiniya: circle s\3#i: j;;B$:t tfts prongs ^^^IM. ;iS#rife^,ir'':,?;:Hi 

^j^pendag^ ostium as in claia: I? wherein : 

a sEent k>et.«!ee«: tifec:; tftextdsraa^ and the 
pronga stages t^hS! tliamistar of tli& csitium of ^zh.&- stm&ii 



^japifeiJ^a:g<S:. ip-^ In claiJft 43 wherein; 

the prorigs piaree the e trial '■^pfr:vci^^%i 
vjall to secure the r,eKbraKe .in |53;$:cef, 

45 k ■^::;n^nji^:i;:.iMi^. for block. Ing an ^;t;;?i-^i 
^|jfjeftd^ge':-<>6;t^ as ■ih.^': cXa^^JEi;^ wherein: 

the means tor blocking tiip- dstiiita 
soinps'i:iS«5;;55:> s ^imM-i^^^. csl & ten t ley ts ?iiefcaG;hc!?i::-^t^ thtf 
jftfembrrscc and ex!:&:sdir'<3 Insicio of tho« a" t iai -g'^sii^clicje: 
feh:rmgfi:: tr.e o2t.i'..iKi ai the «trif..l -A^JBeitiiJ^'g^ 

46. ■ i^&sS&ti^ .for biockx;;-;/ an- y tri.'i.„ 
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meMo^iy ailo;^ 5 test; Aegs ere us^ci to 
exparsd to the dssifsd s5^aj3«s inside q£ tha at-xnaS 
.Agpandage CO firmly , hold tJift jRembraiic over the osrium. 

47. h Tfte.ifii>raT.e for as ae^liisl 

corsprlsaS; -^aiii giriciSot.' l«fe-cjr t^roMl^; wall a|r;"iJio- 
atrial a|>penda|fe. -and- :.GOM<fe^^^ artchor isiiil 

the isieaiijriane to secmc ely hold llift maiifer airssi ; c-vcst tfee 
os:l:i.:up of ::^;:ha^ atria;: sppenda<je:;.: 

48:* A laejsfsbrsine fes: bioc^^ing an sstrMl 
jsppSfid^ige^^Q in clajfr. 47 wherein:: 

: d£atsi|ii!9 Mi^:pi^mi0^i^^ against csstiiisi of \^im at£i s2 

^eo^lp:£i:S'e!S■f --liri t-nchtit iM§i% ox through tiic walll of the 

cf&titani o-i: tihs atrial ^ppcndfiige . 

SO. mi^^M^ tar ■■■:jis;l#c^3ti.niS a:; r-strial 
«i|?5fen?SaiC|e osl^Xtiin as in c'iAiix, 37 wherein ; 

tke i Jneaysa. f or . cificitia^ -''.*r: os E'ium 
jjcifiprlses.;';^: spiral s|?j-:iti9f £;i:ii:i:ng,.;tfe® atrial apiJSJicJ^jgjS;:: 

i^easisraine the cstium of vhe atri^^l aftpferipaqe;. 
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SI, A 3Rftmbr.3r..? lo-r blcxrklng an a rial 
.appeada^e ostiunt tJS .i.n claim 37 wherein: 

thig means for -b 1.0CK.i-n-g '-.he ostium 
cowspriBftfs an adhe&ivc oIj t.h« membCiine for .securing U:q 
men-hxane ovec thy QS";;3.uto of the atrial ir.&rabrane. 



A, menbranf* for blacki;ic a:! atx:.al 

5. vacuum reisoves throitibuji ^pm liiie: 
citriai appenaagc: «in<S reduces the "VdixjiJie olf : feiiie S;fcKi<iu. 
appendage by' sucT-ipri:,: 

the ; :ir* fe^iie, i for ■ ^JiXci^cK ii^Tg;; ' t^^^^' :fe^i:iaM : 

ostium b:£-'t:b:f; atrial apper.ciage , 

a|:^ers;fla9;ie:-o.s::li:I'y«';: as iin-vsiiaiM^/S^' Wh^lrssilti ; 

esljitJift of 'ty?*fe. atrial /apperuiage > 

,55:, .a;:iS5#it3ar^a:j5?e f^^/r :b-^Qek3:n:g a:ri atraal': 

sjiD^prlS^gJa n ::uater Sell filling ~fee atrisl 
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56. A «!fc;nbrane- for., blocking ..an. atrial 

ap>^:JiCioge ^>^tiuri as in claim wiiereiii: 

tha iueans. for .felQcking, :tib^i:. psiil'i^fii, 

at ;OJ:i«a .<?ftcS:,:. 

ljstii«<^;^;s?:t-'feKfe^ ittti:t:^:; ti:m,::-&: cJ..::|^fi^:t5;i^ 

wii^th;- i;h^:;.-:iJ®^i?i5;il.I:f' :^;t:ri4fcs Mjia^igJitl.t^^ -^oi* stir 

be!.:i:K£!.^a?i;-ed ■feMto^(|ili:'tii». ostium ■o^. -f^i atrial .;p■t:ipd:fidii^^^e; 

cm-i : :fto t be r aitKJ V 6 ci from tfe^ : ; tisiiSi, 

the itesie having a pliQffa;^!.!^ t^^fete,^ 
a pawi 1ft fcb© Jseffitor^iie for foriaiiig at: 

ratctossl;::: cdpbifia;%i.Qii witk the teefc^ tsj move; 

^eisferaiift:: a isjigtli fsf the pole into a locked 

position sscuring It.:: a*g:^.i::>.!S;t: ijtve^.-.ostritjro :::::&.£ the at^ri&i-; 

appendage ^sipfsasil: fce the ujnb r^e:! : struts. 

appsiisclage astiuia &J3 in clum 37 wheroij:^: 

tha jeeans for blocking the ostiu*. a 
colldpsible stent for insertion, into \h<^- ostium such 
that t>.^ stent exp<fir-dj5 and enga<jes the c-i rcruifif^rcncc: o;: 
.r:h{> ostium «nd attacJiing a collapsible mcstftrane across 
r.ha iumen of tii« sz^nt such t'nsL opening -..he :-;t?;nt 
stretches th« membi^iirt^i! across the l-Jiusr: ct the atcf.l 
thus blocJcing she ostiuRv* 

58, jnciplsii≠ for h • ocxinc an atrial 
apg!6£:<iaoc o:s:ti-am «s in cliiim ;.*7 where in: 
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prevent. tbroioijQpiS:^ 

an afe^-^t-ive Siitier^icai ,, in;jucc in^t^t:^ tm, 

the wefflbar^jSiiei'i i'S a porous .;m^iRfe%^3ri?5; to 

me^rranc : tjkus :prov;i(!!Ci;.b9'; 4 cell w^iil "(S^s^r the tnouilj:: ane 
to ;p re v<5j'i I feiir oiribo si a > 

61 . i^a sseiTibraue fsr feiiscM^ s::^; atrial 

the ataaibx^an;^ is a met;^! jaesh to 

ij^^jLls^ ta- grow -.ri the pore-s of the 
riieinferane thus ppm-0^}% a cell wall over the iHesteraiie;. 

62 . A membrane for biecking en f3:;t:^;lctl.. 

seals tlie:;;:infciiifeiii;i aga.Uisr. . lo-jkaqe . 

63. :?i;jaMsi5fean:v; f a;tri;?=,i 

a sufcatancf^ in t.h*- at appendage 
fills tho Atriuri gpisei^^s;^?? -a^ recteiixq its .vo±ui&t:^ 
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64. ill KuiinfeiJ^jsife for l>l;jf>h1iihg ,9^^ s;|:3&ial: 

coa^utatKS £iie it it can nest 

escapa the afcriatl spperidafS. 

65 i A x-ae^rfcraso iC!?* felosking: an atrial 
appcnciage Gs^tium as in claim 37 v*her<sin: 

tjia r,e3»brane has a means for center incr 
the ::aeiabrane over the: Oj&tiim of the atrial appssndago. 

^gipte33«iag^:;-o:i^^tiAiiTi as ;ijt>:<;:l^biJ^' 65 ^wihfexi^M; ^: tlie pearls foe 
'&eftfe?^j?;ir|$- tiife/'^spJ^ over the :.g'if't;li3^v;hQ3j^;¥riS^ 

centering riw .Oi^^^iir!;^ ai^ttybtlifae^/fot; 
piatcesewt;: iJk the dfe^iuift;.; 

, :-:?il:»(&nifo£'snfi for Isi6e;i<^irv^' jtif ^styiai; 

eshtering^; fch«: ntsHibrAne over tho QsitiiiJia cc^^ 

a m.sanSf iicsr i securing; 3 .spilring ici a wall 
of the 4:tjt:i:ai.. :a|>pfj;;^ and securir.g tihc-sxiihor: at 

p;larali^fc of cables on the spri fiy 
c^ii^a^^elj^a: ty ths: ; sti^fii^si^^ for c^sntspisag: ::tix:e ?»e|Rsjriariie: 
over t:h^::;.&:st;itjjS::.- 

68 . ;j\i;ift«^jp]fci:;ai^€ for biocklng an ^:t;ri:^i 
a||pendsig:o:^'^^ as in clai.-B 5b ■^sr:eiin' 

a c^j-ntoi-ii^'-r on the #^ap);^aiPLa foi 
pl4<£pMsit:t in tbc o.'St: um. 
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&^:^!sAm atrial- a^pesids^e^ W:iil'cmc^^i£i^m. tlfi::;ctfi^Sr --^€fc««i -tit- 
fciie s|} r 1 to the : merib rane^- 

a i5iuraiii% cai&les on the spring 



69. ■J%;::Jiv?fip>?::an^ :|:0;i:vl3l:pi;:1^^ an atx'ial 

pl.acWeiit' ■.■ .:.i:>j; ^;h#:} ■pis.feixjSiy. ■ 

tit^:' : ;3;;tvij' ■■ to the ;:i;i!^feiliifsa^i'i^:/ 

:ft:::|jiiliii:;S.ii:tyl:o;f;- cafc'^Ves on the -^^psp^cif 

70. Ti-firteTaforane for i^i^ciislR^ an atrial 
m/pfsi^f^^ eiaiiT: 65 whec^iii means for 

& ifteans fo^r securing: a tether to a wali 
of tho atrisi aj3|jfiirieiisiijt;;; asid sesurlnic: otaer 83-:d of 
tfe ■ x:e ther to the .'.;:aei:|;.r a 'Ms, 

:S;.:p;l;iira;14;ty^ cabl'Ss ;jn the t:«;T;her 
^ten:ee:tiSJ':-:t<i:: tJi^'-ctci^ for ?5^3:i;ti^0|r:i..T^g^-;^ pr^isb^aqy;; 

' tlie ost f iiiv.. 

71 . : iS\cig|>s;ayi& for blotk-ag =.n at r j,a I 

<5 ce^^:texiiigi:;::ir.l Qii- ftaa iasmbranp. tor 
sM- asSCJiBsstit in the.: ;?S^:t:;ilJjS;^: 
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& moatvs of s&ciiriRg a tether :teo, :a well' 
of iJie atri&l appendage ^^Ji s-eeuaring: the otfee^^ e^d tjif:: 

a ;|Siu:iality ;»£ cabl.es ot: ittsfeh^i" 

■'ai;- c^ii.Si^^-j^ilr}!^^;rii^ on the me^EJibtiaM::"^ 

the iretiiasr. feO: - tJife itembr^a^r 

n piuraI;rt>y'V.0f- ssaljieii: on the -ll^i^Sbei!:'- 
Gonii^ijfeed: : tc IhG ceJiterin^? .ri^Jfi c^n the iT!«2niiiyriiiR:fe; tov 

aoi>tJSi?i^<3ie: OS; as in claim Sis wherein Liie ni6J«JC!S fOis 

■ iftaicets; ; aE^^^ te?: tiJve Ktembi^arte for 

ODScrving therpiasaitisirt of the ocmbrwe as il is pi 
in thi? oativuti of tL;n|i\;;a'E£i^^;^ *■ 

74 ♦ ffi^sifeiaTje: t&r-. IsiXi&^irti^ an ^grial 
appeiidage ostiutp a^^ in ciaii« 37 at least pinfi^ 

sensor sttsched to the iae#Sii:'Hw:sS for s^ti:i;ty:|'|j*g a 
petlent . 

body of a pat'-ent coittp rising: 



non i^v&sl^weiy; inijsrting jxtembranss in 
the pipenlngs by u:se oif ca1jiieS:ers to Moc^k tie opex!.ln(g> 
sac^ring feiie laaHLb^-siis ±r plase -by the 

meany fox att4©i>ii>g- fih^. ^^isfaij^iranf tsflfe^ fchsi:: 

:0eisuisiii<3'-''t^ ;:WieM)^ran^fe- over ifi'fe^feiiii;:^;^^^:. 

sec'urinq the aseitiiiEaTie o:ver an ^stixm 
an atrial : appendage . 

^9:,: 3^ : Mjirisriattej: :fc;x'-o*;ssi;t:y£::fcine: j>|;«snir;g3 in 

:g ra<SdriS5 to r securing the •ncsnor.^rto tsvy r 
the opening by placing sbe isuawbrane oi:i« side cf the 
Opening anti a :iieans for sec«r.in-T a connoc'oin'-j el^iintir.t : 
to body tissue the oppasitfi side of the oj}enirig irot:. 
the ^m^^0fS:M^:'y: 

the fcC'dy of a pa.t::5:er:|; :8;is: claii« ''S wherein: 
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